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‘1’hc configuration, detail design, and performance of a dwil S/X-band microwave feed systcm for
the first l)ccp  Space Network @SN)  bcamwavcguide antmna  is reported in this paper. Deep
Space Station 13 (DSS 13), located at the Deep Space Co]nmiinication  Complex in Go]dstonc,
CA, is NASA’s first bcamwavcgiiide tracking antenna. ‘1’llis antenna, which is primarily used for
research and dcvclopmcnt tasks, is an elevation-over-azimuth type using wheel and track azimuth
bearings. DSS 13 has a parabolic main reflector which is 34 m in diameter and a hyperbolic
subrcflcctor which is 3.43 m in diameter. ‘1’hc subreflector is supported by a low-optical cross-
scction  tripod. ‘1’hc main reflector and the subrcflcctor arc both shaped to provide near uniform
apcrtlirc  illumination. ‘l-he reflector surfaces arc clcsigned and fabricated for providing high
performance at 32 Ghz.

in bcamwavcguidc  antennas, tbc microwave front-end equipment is placed in a large room or a
basement under the main reflector structure. l’he microwave signal is guided from the basement
to the subrcflcctor, or vice versa, through a system of flat or curved rcilcctors (see Figure 1).
‘1’here arc several advantages in having the microwave feed equipment in the basement: the
microwave equipment will bc stationary at all times, case of installation and maintcnancc, and
the capability of using several feed systems without introducing additional loss due to the
blockage,

At 11SS 13, a large rotatable elliptical reflector in the basement (MS) and two flat and two
parabolic reflectors in the bcatnwavcguidc tube (M 1 through M4) arc used to guide the signal
the subrcflcctor. Several different microwave feed systems are placed about the rotating
ellipsoid, Each microwave feed can then be sclcctcd  rcmot cl y by aligning the ellipsoid in the
direction of that feed.

‘1’he WX-band microwave feed systcm  implemented at DSS - 13 is a super low noise feed for

to

support of deep space missions. To rcducc  10 SSCS, all wavcguide components are fabricated from
copper. ‘J’his feed is capable of rccciving  S-, and X-ban[l  signals in both Right 1 land
Circularly Polarized (RCP) and I,cft I land Circularly l)olarizcd  (1 ,CP). ‘l-hc measured noise
tcmpcraturc of the feed systems is 17.5 Kelvin for S-band and 24.0 Kelvin for X-band, which
agree very closely with the prcdictcd  performance.
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IJigurc 1. 1)SS 13 Hcamwavcguidc Antenna Configuration
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